Molecular diversity of the seven wheat (Triticum aestivum L.) genotypes was evaluated using 50 SSR primers. Genetic distances were calculated using unweighted pair group of arithmetic mean (UPGMA) procedure. A high degree of genetic polymorphism was observed among the wheat varieties with average genetic polymorphism 70%. SSR diversity data was generated using above primers and a total of 114 alleles were detected with an average of 2.71 alleles per locus. The number of alleles per locus ranged from 2 to 6 and the percent of polymorphism ranged from 20% for the Xwmc254 to 100% for the Xbarc26. The average genetic diversity based on SSR markers was 0.465 with a range of 0.037-0.892. Our results suggested that the classification based on genotypic markers of these wheat genotypes would be useful for wheat breeders to plan crosses for positive traits. The results obtained suggested that the wheat microsatellite markers could be used to distinguish wheat genotypes and to estimate genetic diversity. The present study also indicates that microsatellite markers permit the fast and high throughout fingerprinting of accessions from a varieties collection in order to assess genetic diversity.
Introduction
Genetic diversity is the basis for launching an efficient breeding programme that aimed for the improvement of wheat productivity. Wheat breeding through hybridization also requires the selection of diverse genotypes, irrespective of whether the product is a pure line or a hybrid variety (Prasad et al., 2000; Zeb et al., 2009) . The use of molecular markers for the evaluation of genetic diversity is very common. Simple sequence repeats (SSRs) (Tautz et al., 1989) have been widely exploited in wheat due to their high level of polymorphisms, co-dominant inheritance and equal distribution in the wheat genome (Khaled et al., 2015) . SSRs are more abundant, ubiquitous in presence, hyper-variable in nature and have high polymorphic information content (PIC) (Gupta et al., 2009) . SSR have been used to study genetic diversity of wheat cultivars by Eujay et al., 2001; Grewal et al., 2007; Hai et al., 2007; Ijaz and Khan, 2009; Khaled et al., 2015; Szucs et al., 2000; Mohammadi et al., 2009. Microsatellites or simple sequence repeats (SSRs) provide an efficient tool in diversity studies for identifying the degree of genetic similarity. Due to their high rate of polymorphism, co-dominant character, selective neutrality, distribution across the genome and cost and labor efficiency, microsatellites markers are suitable for detecting allele frequency within the population and for assessing population structure (Khaled et al., 2015) .
At present, SSR is one of most promising molecular markers which are able to identify or differentiate genotypes within a species. SSRs are ubiquitously interspersed in eukaryotic genomes and can find applications as highly variable and multi allelic PCR based genetic markers. The high level of polymorphism and easy handling has made SSRs extremely useful for different applications in crop improvement (Gupta et al., 2009) . Keeping in view the advantage of SSR markers the present research work was carried out to study genetic variation among various wheat varieties using chromosome specific SSR markers and to find genetically most diverse genotypes of wheat which can further be used in hybridization programs to create genetically diverse germplasm of local wheat.
Materials and Methods
Seven wheat genotypes that are grown in the crop seasons 2009-10 studied for genetic polymorphism using chromosome specific SSR markers. Parentage and pedigree of the varieties is presented in Table 1 . Genomic DNA was isolated using CTAB method of Saghai-Maroof et al. were screened using a total of fifty SSR markers for the molecular characterization, out of these 41 were polymorphic and used for diversity analysis. The PCR amplification conditions were optimized. The PCR reaction was conducted in a reaction volume of 20 μl containing 2ul of 1X PCR buffer, 100 μM dNTPs, 0.5 μl of each primer, 1.5 unit Taq DNA polymerase and 50 ng template DNA. The thermocycling program consisting of an initial denaturation at 95°C for 4 minutes followed by 40 cycles of 95°C for 1 minute, 1 minute and 20 second at annealing temperature (55-63 °C), 1 minute at 72°C and a final cycle of 72C for 10 minutes was used. Amplified products were resolved on 4% polyacrylamide gels using Amersham Biosciences system as described by Chen et al. (1997) . Gels were pre-run until an adequate temperature (50-600C) was reached. DNA bands were visualized by using silver staining protocol (SILVER SEQUENCETM DNA Sequencing System, Promega Inc., Madison, WI, USA) after completion of electrophoresis. The frequency of polymorphism between different varieties of wheat for each type of marker was calculated based on presence (taken as 1) or absence (taken as 0) of bands (Ghosh et al. 1997 ). The 0/1 matrix was used to calculate similarity genetic distance using "simqual" sub-program of software NTSYSPC (numerical taxonomy and multivariate analysis system programme) (Rohlf 1993) . The resultant distance matrix was employed to construct dendrograms by the un-weighted pairgroup method with arithmetic average (UPGMA) subprogram of NTSYS-PC.
Results and Discussion:
SSR markers are small (2-6 bp) DNA motifs, highly conserved and distributed among the genomes of all higher eukaryotes. SSR have been used extensively for designing primer sets which are not only highly polymorphic but also species specific (Pestova et al., 2000) . Genetic diversity plays an important role in crop improvement and was demonstrated through SSR markers (Gupta et al., 2009 ) . In the present study, 50 SSR primers were used to estimate genetic polymorphism and to find out most diverse varieties for future breeding programs. The eight primers did not show amplification. Among the 42 primers producing amplification in parents the primers CFD 233 and WMC 421 produced only monomorphic bands. From 42 primers, a total of 114 bands were produced. Among these, 39 were polymorphic with an average of 70 per cent polymorphism.
The 0/1 data obtained using SSR primers were further used to construct similarity matrix among all seven genotypes using "simqual" subprogramme of software NTSYS-PC version 2.0.
The allelic diversity data for SSR primers was used to produce a dendrogram for parental genotypes by using cluster, sub programme of the same software, which revealed the genetic relationship and proximity among all seven genotypes investigated. The calculations were based on Nei and Li (1979) equation.
SSR similarity matrices of seven wheat genotypes showed the relationship among them (Table 2) . Maximum similarity value of 0.892 was observed between genotypes HS27 and HG2 whereas minimum similarity value of 0.037 was observed between HS27 and PBW502. The average similarity across all the genotypes was found out to be 0.464 indicating a high level of genetic diversity among seven wheat genotypes. The average linkage between wheat genotypes was used for constructing phylogenetic tree depicting the relationship among the seven parental wheat genotypes
The hierarchical cluster analysis revealed that the genotypes were mainly divided into two major clusters (Figure-1) at a similarity coefficient of 0.260. Cluster-1 is further subdivided into two subclusters A and B at similarity coefficient of 0.538. Sub-cluster A consists of only one genotype, HS67, whereas the sub-cluster B was divided into two groups C and D at similarity coefficient of 0.611. The group C comprised of one genotype, HD2009 M and the group D further bifurcated into two subgroups E and F, which were comprised of Rm-Ts17 and HS27, HG2 respectively. Cluster-II divided in to two sub-clusters H and G that were comprised of two genotypes HJP81 and PBW502 with similarity coefficient of 0.862 in sub cluster H and G, respectively.
Two dimension PCA based on SSR diversity data (Figures 2) showed similar clusters of the seven wheat genotypes as was evident from cluster the analysis. The genotypes tended to cluster-I mainly two genotypes HS67 and PBW 502. The second cluster had HJP 81, HD2009 M , HS27, HG2 and Rm-Ts 17 genotypes. Similar type of studied were performed by Khaled et al., 2015; Mohammadi et al., 2009. In the present study 42 Simple Sequence Repeat (SSR) primer sets were used to characterize seven wheat varieties to know about the diverse varieties for future breeding programs to enhance wheat production. Microsatellites displayed a high level of polymorphism in the present study. It is recommended that diverse wheat variety HS27 and PBW502 can be used in future breeding programs aimed at creating genetic variability in Pakistani wheat germplasm. The current data will enhance the breeding [ Electronic Journal of Plant Breeding, ISSN 0975-928X http://ejplantbreeding.com efficiency and will add the strength of marker assisted selection (MAS). In the light of information about the genetic diversity in seven wheat varieties, it is therefore suggested that the breeding programs with the help of DNA fingerprinting technology will be helpful to utilize the local varieties to produce cultivars / varieties by crossing them with different elite varieties.
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